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Motor Vehicle Crashes and Injuries in an Indian Community ~ Arizona 


In 1985 and 1986, the Whiteriver Service Unit of the Indian Health Service (IHS) 
investigated motor vehicle (MV) crashes* on the White Mountain Apache Reservation 
in eastern Arizona (Figure 1). The reservation is located on 2600 square miles in a 
rural area with varied topography and clirffate. In 1986, the population of the White 
Mountain Apaches was 9302 (3.6 persons per square mile, compared with the 1980 
U.S. average of 64.4 persons per square mile). More than 3900 tribal members reside 
in the community of Whiteriver, approximately 180 miles northeast of Phoenix. To 
determine the incidence of injuries attributable to MV crashes and to identify risk 
factors amenable to prevention strategies, the investigators reviewed White Moun- 
tain Apache Tribal Police Department crash reports, Arizona Department of Trans- 
portation (ADOT) data, and emergency department records at the Whiteriver IHS 
Hospital. 


*A crash or collision involving an MV in motion, excluding events in public parking areas. 


FIGURE 1. Whiteriver Service Unit of the Indian Health Service — Arizona 
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For the 2-year period, 571 MV crashes were identified. Serious injury or death 
occurred in 120 (21%) crashes, resulting in 128 hospitalizations and 24 fatalities. The 
total annual MV-related fatality rate was 129 deaths per 100,000 population; the rate 
was four times higher for males (206 per 100,000) than for females (53 per 100,000). 

Two priority injury events were identified that were readily amenable to preven- 
tion: 1) crashes involving pedestrians and 2) collisions with animals. Pedestrians 
were involved in only 30 (5%) crashes, but accounted for seven (29%) fatalities and 17 
(13%) hospitalizations. Ten crashes involving pedestrians occurred along a 1-mile 
stretch of highway with heavy pedestrian traffic in the Whiteriver community. 
Although posted with a 25-mile-per-hour speed limit, this section of road had 
inadequate lighting. Eighty (14%) crashes involved animals; 63 of these involved 
domestic livestock. Nineteen human injuries, but no fatalities, resulted from collisions 
with animals. Most (63%) pedestrian injuries and most (77%) collisions involving 
animals occurred at night. The 461 (81%) MV crashes not involving pedestrians or 
animals accounted for 17 fatalities and 104 hospitalizations. 

In addition, although most (73%) of the crashes occurred on state highways, ADOT 
had records for only 58% of crashes recorded by tribal police. Of 185 crashes that 
occurred on one state highway, ADOT received reports on 57 (30%). A third of all 
severe injuries and fatalities occurred along this highway. 

Reported by: A Kane, White Mountain Apache Tribal Police Dept, Whiteriver; DR Olivarez, Ari- 
zona Dept of Transportation; SJ Englender, MD, State Epidemiologist, Arizona Dept of Health 
Svcs. GL Rothfus, Office of Health Program Research and Development, Tucson, C Alchesay- 
Nachu, Whiteriver Svc Unit, Whiteriver, Arizona, D Akin, Div of Environmental Health, Indian 
Health Svc, Rockville, Maryland. Program Surveillance Section, Program Development and 


Implementation Br, Div of Injury Epidemiology and Control, Center for Environmental Health 
and Injury Control, CDC. 


Editorial Note: In 1985, the crude annual MV-related fatality rate for the White 
Mountain Apaches (129 per 100,000) was three times higher than that for all American 
Indians and Alaskan Natives (43 per 100,000) and nearly seven times higher than that 
for the total U.S. population (19 per 100,000) (7). Although American Indians and 
Alaskan Natives are younger than the overall U.S. population, and MV-related 
fatalities occur disproportionately among the young, age-adjusted fatality rates for 
American Indians and Alaskan Natives for 1981—1985 have been >2 times the rate for 
all U.S. residents and other minority groups (1; IHS, unpublished data). 

Because MV fatality rates correlate inversely with population density in the United 
States, the tribe’s rural location may account in part for the elevated MV-related death 
rate. Some researchers have attributed higher MV fatality rates in the rural western 
United States to greater driving distances in those states, although one study found 
rural MV death rates to be elevated even when the data were adjusted for distance 
traveled (2). Other factors that may contribute to the elevated risk in rural areas 
include greater distances between emergency facilities, reduced access to major 
trauma centers, travel at higher speeds, and poor roads in rural areas where traffic 
volume is low. in this study, reliable data were not available to assess the contribution 
of alcohol and the use/nonuse of occupant-protection devices. 

This investigation provided baseline information used to develop local prevention 
measures. Intervention strategies developed in the community focused on MV- 
related injury events identified as priorities. Because inadequate lighting was identi- 
fied as contributing to many pedestrian injuries, the tribe, IHS, and ADOT provided 
funding for street lights, which were installed in December 1988 along the route 
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where pedestrians were most frequently injured. To reduce the number of crashes 
involving domestic animals, the White Mountain Apache Tribe is developing legisla- 
tion to remove domestic livestock from roadways, require penning of animals, and 
fine the owners of stray livestock. 

ADOT allocates funds for road maintenance and highway safety improvement 
based on the frequency of MV crashes on state roads. Because MV crashes on the 
Whiteriver reservation were underreported to ADOT, fewer state resources had been 
allocated to make necessary environmental modifications. However, ADOT adminis- 
trators and design engineers are using data from this investigation to review the 
priority status of planned Whiteriver highway improvements. In 1990, some two-lane 
roads are scheduled for expansion to four lanes, and traffic lights in high-risk areas 
are to be relocated to facilitate safer pedestrian crossings. To more accurately 
document MV injuries on the reservation and to evaluate highway safety interven- 
tions, the White Mountain Apache Tribal Police Department has developed an im- 
proved system of reporting MV crashes to ADOT. 

The Whiteriver investigation has been used as a model for MV-related injury 
prevention in the IHS Injury Prevention Program (3). Begun in 1987, this community- 
action program trains selected IHS employees and tribal representatives in injury 
surveillance, epidemiology, and intervention strategies. Thirty graduates of the 1-year 
program are promoting injury prevention in American Indian and Alaskan Native 
communities. 
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Epidemiologic Notes and Reports 





Measies Outbreak — Chicago, 1989 


As of August 23, 1989, 1123 confirmed cases of measles have been reported to the 
Chicago Department of Health. Information is available for 1019 (91%) of these cases; 
799 (78%) have occurred in preschool-aged children (<5 years old), including 340 
(33%) children <16 months of age (i.e., too young for routine immunization). Blacks 
and Hispanics have accounted for 955 (94%) of the cases. Four measles-associated 
fatalities have been reported. 

Outbreak-control activities have included intensified surveillance and lowering of 
the recommended age for measles vaccination to 6 months during the outbreak, with 
revaccination at age 15 months for children vaccinated before the first birthday. 
Single-antigen measles vaccine is being used for children before the first birthday, 
and measles-mumps-rubella vaccine (MMR) is administered to older children. Seven 
new vaccination clinics have been established and have administered approximately 
21,000 doses of vaccine; door-to-door vaccination teams in high-risk communities 
have administered an additional 2000 doses of vaccine. Hospital emergency depart- 
ment vaccination clinics have been set up in four locations. 





592 MMWR September 1, 1989 


Measles — Continued 


Reported by: RM Krieg, PhD, RW Biek, MD, CR Catania, JW Masterson, MPH, Chicago Dept of 
Health; R March, Immunization Program, RJ Martin, DVM, Div of Infectious Diseases, Illinois 
Dept of Public Health. Div of Immunization, Center for Prevention Svcs, CDC. 
Editorial Note: This outbreak is similar to others among inner-city populations in the 
United States in that it involves primarily unvaccinated black and Hispanic preschool- 
aged children (1-3 ). The Chicago Department of Health has implemented aggressive 
outbreak strategies directed toward reaching the highest-risk group, i.e., unvacci- 
nated preschool-aged children. Such children are also likely to be a reservoir for 
transmitting virus to other age groups. As part of the extensive outbreak-control 
efforts, children are being vaccinated in emergency departments. Provision of vaccine 
to inner-city children who use these facilities for their primary source of health care 
should help to increase vaccination levels in patients who receive sporadic health 
care and may reduce the transmission of measles in emergency department settings. 
References 
1. CDC. Measies— Dade County, Florida. MMWR 1987;36:45-8. 
2. CDC. Measies—Los Angeles County, California, 1988. MMWR 1989;38:49-52,57. 
3. Markowitz LE, Preblud SR, Orenstein WA, et al. Patterns of transmission in measles outbreaks 
in the United States, 1985-1986. N Engl J Med 1989;320:75-85. 
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TABLE Ill. Cases of specified notifiable diseases, United States, weeks ending 
August 26, 1989 and August 27, 1988 (34th Week) 

Aseptic |___ Encephalitis Gentes 

Reporting Area | | “onis’ | Primary | Festi. | (civilian) NA.NB 


1989 1989 1989 1989 1988 1989 


















































UNITED STATES 22,431 rab 423,338 446,351 


NEW ENGLAND 956 2 13,714 
ine 41 5 177 263 


8 


173 
86 


= 


=, meRB2EB NBINSS BSBRE wwB8aon® 


— 


+N, @ =-O008 ——8, 


= 
o8e8 s08, a8 


wW 


BBNeEe 


- 
— 


8 Seoo8tus 83 


—- GNa+2<a 


— 


RBERBo=48 
‘ Rod NN: -~owws ‘ 


~ 
seer nu 


ZoBuBas 


20 
6 
2 
1 
3 
4 
4 

79 
1 

14 

30 

25 
4 


~~ 

a 
a 
@Qow 


~ 
we 2oo.w 
8 wBa.a, 8u2 
sf & ao 


§ 28e88 8 
‘ one 


Sees 


Tex. 
MOUNTAIN 
Mont. 


Binet .<. 


- 
mee ee PNM Dees 


ReoBwsoud 


of S82ck ~anes 


— 
- 
o 


idaho 
Wyo. 


1w8 ©8a-8 


- 
=N— 


- 


oe 
BB aaBu8. ww 


& 
--o 


8 
vv, Pe NPN Ase ee 


- 
o 


— 
+@ 





N: Not notifiable U: Unavailable C.N.M.1.: Commonweatth of the Northern Mariana Isiands 





594 MMWR September 1, 1989 


TABLE Ill. (Cont’d.) Cases of specified notifiable diseases, United States, weeks ending 
August 26, 1989 and August 27, 1988 (34th Week) 
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TABLE Ill. (Cont’d.) Cases of specified notifiable diseases, United States, weeks ending 
August 26, 1989 and August 27, 1988 (34th Week) 
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TABLE IV. Deaths in 121 U.S. cities,* week ending 
August 26, 1989 (34th Week) 
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National Mortality Followback Survey: Characteristics of Persons 
Who Died from Diseases of the Heart — United States, 1986 





The National Mortality Followback Survey (NMFS) is a periodic survey conducted 
by CDC’s National Center for Health Statistics and is designed to collect detailed 
information not otherwise available on a sample of decedents. This report describes 
the health and financial status of persons who died from heart disease in 1986 and 
illustrates the usefulness of the NMFS in addressing public health issues such as the 
financial burden of chronic disease. 

The 1986 NMFS is a stratified random sample of 18,733 (approximately 1%) deaths 
from all causes among U.S. residents >25 years of age (7). Of these, 6665 were 
reported as dying from heart disease. Next of kin or others familiar with the 
decedent's lifestyle were asked to provide information concerning use of medical and 
other care facilities in the last year of the decedent's life; sources of payment of 
medical care; impairments in daily activities; medical conditions; health practices 
and behaviors; social and economic characteristics; and the identity of all health 
facilities in which the decedent stayed during the last year of life. 

Diseases of the heart (/nternational Classification of Diseases, Ninth Revision 
390-398, 402, 404-429) are the most common cause of death in the United States. In 
1986, 765,490 deaths (36% of all deaths in the United States) were reported to have 
resulted from heart disease (7), compared with an estimated 759,431 deaths based 
on the above sample. 


Financial Status 

At death, based on estimates from the NMFS, 67,650 (18%) men and 13,240 (5%) 
women who died from heart disease were employed (Table 1). In the last year of life, 
women were more likely than men to have had low family income: 53% of women 
with <$9000 compared with 35% of men, and 16% of women with =$25,000 
compared with 21% of men. 

Reported family income reflects the combined resources of all members of the 
family unit. Therefore, decedent living arrangements had a direct bearing on family 
income. Thirty-two percent of women who died from heart disease reportedly lived 
alone or with unrelated persons in the last year of life. An additional 22% had lived in 
a nursing home, other health-care facility, or institution during this time. By contrast, 
<20% of men lived alone or with unrelated persons, and 8% lived in institutional 
settings before death. 

One measure of decedents’ financial status was the total value of their assets (e.g., 
home, cash, stocks, bonds, cars, jewelry, and business interests) at death. Women 
were more likely to have had assets <$5000; 23% of women had no assets (Table 1). 
Women (24%) were less likely than men (35%) to have had assets >$50,000 at death. 


Health Status 

In addition to heart disease, many decedents had other serious health problems, 
including high blood pressure, stroke, angina pectoris, diabetes, cancer, asthma, and 
other lung conditions (Table 2). Except for angina pectoris and other lung conditions, 
women were more likely to have had these health problems. 

More women (45%) than men (27%) were reported to have received help from 
others or used special equipment in performing activities of daily living (e.g., walking, 
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eating, bathing, dressing, or using the toilet) (Table 2). Forty-five percent of women 
and 33% of men also received help with home medical care (e.g., taking medicines or 
pills, receiving injections, having bandages changed, and receiving nursing care). 


Health-Care Use and Sources of Payment 

The 1986 NMFS assessed whether the decedent had been an overnight patient in 
a health facility during the last year of life. A larger proportion of women than men 
used hospitals or nursing homes, other health-care facilities, and home hospice care. 

Medicare was reported as the major health payment source for approximately half 
the decedents (Table 2). For women, the next most frequently reported payment 
source was self/family (14%) or private insurance/health maintenance organizations 
(HMOs) (14%). in comparison, 12% of men used their own or their family’s funds and 
23% used private insurance/HMOs. An estimated 42% of women and 46% of men 
spent <$500 for their medical care. Eighteen percent of women and 11% of men spent 
=$5000 of their own money. 
Reported by: Office of Vital and Health Statistics Systems, National Center for Health Statistics, 
CDC. 


Editorial Note: Mortality followback surveys collect information not typically avail- 
able from death certificates and therefore enable investigators to learn more about 
the characteristics of decedents and the circumstances of their death. The 1986 NMFS 


TABLE 1. Selected socioeconomic characteristics of persons who died from diseases 
of the heart, by sex — United States,* 1986 


Men Women 
Characteristic No.* (%) No." (%) 
Employment status 
Total 367,877 (100.0) 268,976 (100.0) 
Employed 67,650 ( 18.4) 13,240 ( 5.0) 
Not employed 300,227 ( 81.6) 255,736 ( 95.0) 
Family income 
Total 305,661 (100.0) 280,536 (100.0) 
<$5,000 44,578 ( 14.6) 82,599 ( 29.4) 
$5,000-$8,999 63,478 ( 20.8) 67,018 ( 23.9) 
$9,000-$24,999 134,567 ( 44.0) 87,507 ( 31.2) 
2$25,000 63,038 ( 20.6) 43,410 ( 15.5) 
Living arrangements 
Total 379,413 (100.0) 348,075 (100.0) 
Institutionalized 28,623 ( 7.5) 75,364 ( 21.7) 
Lived alone/nonrelatives 73,884 ( 19.5) 110,960 ( 31.9) 
Lived with 1 relative 192,498 ( 50.7) 91,330 ( 26.2) 
Lived with =2 relatives 84,408 ( 22.2) 70,421 ( 20.2) 
Assets at death 
Total 312,169 (100.0) 301,720 (100.0) 
None 46,964 ( 15.0) 70,003 ( 23.2) 
=<$4,999 48,594 ( 15.6) 71,146 ( 23.6) 
$5,000-$24,999 52,405 ( 17.1) 47,193 ( 15.6) 
$25,000-$49,999 53,915 ( 17.3) 40,116 ( 13.3) 
2$50,000 109,291 ( 35.1) 73,263 ( 24.3) 
*Oregon was not included in the 1986 National Mortality Followback Survey. 
"Numbers may not add to totals because of rounding. 
‘The total may vary because of missing data. 
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is the fifth mortality followback survey conducted by NCHS; the previous four, 
conducted in the 1960s, were less comprehensive than the 1986 survey. 

At least two caveats apply to interpretation of the 1986 NMFS data. First, because 
these data are national estimates based on a sample survey, they are subject to 
respondent and sampling errors. Second, although 82% of the respondents who com- 
pleted the NMFS questionnaire were close relatives (e.g., spouse, parent, sibling, or 
adult child) of the decedent, insufficient recall or knowledge about details of the 
decedent's life may have reduced the accuracy of the replies to certain questions. 

The finding that women were more likely to be in “poor health,” living without 
family support, or with fewer financial resources reflects in part the differences in age 
and marital status at death among persons dying from heart disease. Approximately 


TABLE 2. Selected measures of health characteristics of persons who died from 
diseases of the heart, by sex — United States,* 1986 





Characteristic 


Men 


Women 


Total’ 





No! _(%) 


No.* _(%) 


No. _(%) 





Other diseases/conditions 
High blood pressure 
Stroke 
Angina pectoris 
Diabetes 
Cancer 
Asthma 
Other lung conditions 

Help received with 
Activities of daily living 
Home medical care 

Overnight facility use 
Hospital/Nursing home 
Other health facility 
Home hospice 
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Self/Family 
Other family 
Medicare 
Medicaid 
Health maintenance organization 
Other source 

Personal expenditure for health care 
Total 
<$500 
$500-$999 
$1000-$1999 
$2000-$4999 
=$5000 


188,040 ( 50.6) 
90,924 ( 24.0) 
83,436 ( 23.6) 
74,019 ( 19.4) 
23,850 ( 6.8) 
21,793 ( 5.7) 
77,953 ( 20.6) 


92,589 ( 26.9) 
114,469 ( 33.3) 
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7,104 ( 1.9) 
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71,023 ( 22.7) 
32,814 ( 10.5) 


318,984 (100.0) 
146,293 ( 45.9) 
54,509 ( 17.1) 
40,109 ( 12.6) 
43,705 ( 13.7) 
34,368 ( 10.8) 


201,088 ( 58.3) 
107,596 ( 30.5) 
73,560 ( 22.4) 
82,141 ( 22.9) 
29,605 ( 8.8) 
22,427 ( 6.3) 
43,585 ( 12.3) 


119,155 ( 44.7) 
119,193 ( 44.9) 


293,784 ( 80.8) 
11,050 ( 3.1) 
16,242 ( 4.6) 


296,489 (100.0) 
42,411 ( 14.3) 

3,542 ( 1.2) 
157,208 ( 53.0) 
36,214 ( 12.2) 
41,386 ( 14.0) 
15,729 ( 5.3) 


297,828 (100.0) 
125,521 ( 42.2) 
40,455 ( 13.6) 
32,243 ( 10.8) 
47,313 ( 15.9) 
52,297 ( 17.6) 


389,128 ( 54.3) 
198,520 ( 27.1) 
156,997 ( 23.0) 
156,160 ( 21.1) 
53,455 ( 7.8) 
44,220 ( 6.0) 
121,538 ( 16.6) 


211,744 ( 34.7) 
233,662 ( 38.4) 


564,694 ( 74.9) 
18,154 ( 2.4) 
30,977 ( 4.2) 


608,927 (100.0) 
78,906 ( 13.0) 

5,341 ( 0.9) 
308,793 ( 50.7) 
54,935 ( 9.0) 
112,409 ( 18.5) 
48,543 ( 8.0) 


616,813 (100.0) 
271,814 ( 44.1) 
94,963 ( 15.4) 
72,352 ( 11.7) 
91,018 ( 14.8) 
86,665 ( 14.1) 





*Oregon was not included in the 1986 National Mortality Followback Survey. 


tThe total may vary because of missing data. 
S5Numbers may not add to totals because of rounding. 


‘Estimate is based on <30 cases. 
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70% of women (in contrast to <50% of men) were aged =75 years when they died; 
moreover, three times more women than men were widowed. 

These findings can aid in addressing the health-care needs of those with chronic 
disease. Other NMFS survey data can be used in addressing other public health 
issues. 
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